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(54) TUAPAB/IUHECKAR AOPHUPYIOLHAfl 
TO/IOBKA 

(57) l4306peTeHne othocmtca k He(|>TeAo6biB3- 
wtue* npoM-c™ m npeAHa3H3HeH0 ai« 6ype- 

HMfl M 3KCn/iyaT3UMM BOA»HWX. HecJ>TflHUX M 

rasosbix CKsaxuH. Uenb - noBuweHwe 34><t>ex- 
tubhoctm pa6oTbi rMApaB/iMsecxoM AopHwpyio- 
mew ro/ioBKM 3a cmct o6ecneMeHn» 
CTa6nnM3auini nonoxeHwn noABMKMwx cexTO- 
poB bo BpeMH pa6oTW. JXnx 3toro eepxHww m 



HtDKHM* TOPUbi nOASVDKHWX CCKTOpOB BblHO/l- 

HeHbi b npOAO/ibHOMceneHun rwAP3B/iw4ecxoi/i 
AOpHwpyiomew ro/iOBxu c OKpyrnenneM no pa- 
Anycy. paBHOMy no/iosuHe aihhu hoabhwho- 
ro cexTopa b npoAO/ibHOM ceMeHww c ueHTpOM 
b pa8HoyAa/ieHHOi?i ot sepxHero m HMWHero 
topuob cexTopa tomkc MaxcwManbHbiM A^a- 
Meip b nonepeMHOM ceneHnn pa6onea nosep- 

XHOCTH CeKTOpOB BWnO/lHCH H3 paCCTOflHMM , 

onpeAe/ifleMOM no m3tcm3tmmcckom <p~ne. ot 
oepxH wx topuob ceitTopoB. riocneAHne b pa6o- 
MeM nono*<eHMH nepeMeiu3K>Tcn 6e3 nepexo- 
cob, hto C03AaeT HawBbiroAHewiutie yc/ioawH 
pa60Tbi cexTopoB h ynpyrow Tpy6naT0£i Ana<t>- 
parMw. yMeHbiuacT oceBue m paAna/ibHue na- 
rpy3KM Ha Aeianvi ro/iosxu m HKT. Ha xotopwx 
cnycxaeTcn ro/ioaxa, m noBwiuaeT xaneoBO . 
pactimpfleMoro n/iacTbipa a o6caAHOw Tpy6e. 
BbinomieHue topmob cexTopoa no paA^ycy mc- 
x/iioMaeT saxnuHUBaHne m o6pa30BaHne xonb- 
ueBoro 3a3opa Me*Ay cexT0p3MM m <J>n3HueM 
B c/iynse noaopoTa ceKTOpoa. 3 wn. 



M3o6peTeHne othocmtch k He<trreAo6biB3- 
loiuew npoMuuj/ieHHOCTM. b m3cthoctm k 6ype- 
hmk) w axcnnyaTauMw boa*mwx, He<J>T*Hbix m 
ra30Bbix cxaaxuH ycT3H0BXM nepexpuBa- 

Te/ietf B CKB3MMH3X C UeilbKD BOCCTdHOB/ieHHR 
repMeTMMHOCTM 06C3AHblX KOnOHH. 

Ue/ibio M3o6peTeHM» flsnneTCw noBbiiiie- 
Mne 34>4>exTMBHOCTM ps6oTbi ruApaa/inMecxow 
AopHnpywiuew ronOBXM 33 cmct o6ecneHeHn« 

CT36MAH33UMH nO/IOXCHMfl nOABMJKHblX CeKTO- 
POB BQ BpeMfl p360TbJ. 

Ha 4>nr. 1 cxeMaTMHHO npeACTaeneHa twa- 
pasnnHecKafl A0P HM PyK)iuafl ronoBxa. nonepe^- 
Hbiii pa3pe3: H3 <J>wr. 2 - to Me. c noBepHyrbiMw 
cerropsMM b p36oneM no/io>KeHMn; na 4>* r - 3 - 
cxwa cm/1. AewcTByKHUMx Ha cexTop. 



fMApaannMecKasi AOpHnpy»omafl ronoaxa 
MMeeT nonyK) LUTaHry 1. ms xoTopyK) oacts 
ynpyran Tpy6M3T3» AH3<|>parMa 3. Me*Ay 
<t>/i3HqaMiri 2 noMeiMeHbi noflenxHwe cexiopa 

4. BepXHMM M HM)KHMM TOpUbl CCKTOpOB. npii- 

/ier3K)U4Me x <(>/i3HuaM, Bbino/ineHbi a npoAonb- 
hom ceHenuM AopHnpyK>meM to/iobxh co 
cxpyr/ieHweM no paA^ycy. pasnoMy no/ioBMHe 
AHMHbJ cexTops b npOAonbHOw nnocxocTM c 
ueHTpoM b psBHoyAaneHHovi ot sepxHero n 
HMXHero topuob noABMXHoro cexTops TOHxe. 
a MaKcuMa/ibHbiw A^aMeTp a nonepeHHOM ce- 
seHnn ruApaB/iunecKOii AOpMMpyK>meM r ono- 

BXH p360Mevi nOBepXHOCTH CCKTOpOB. 

KOHTaxTMpyK>meM c paciuvipneMbiM nnacTbi- 
peM. BbinOHHeH HS paCCTOWHMH X ot BepxHMX 

TOPUOB nOABMMHblX CCKTOpOB B HpOAO/lbHOM 
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ceneHMn noc/ieAHux. onpefleiineMuM b coot- 
B6TCTBMM co c/ieAy»oineM 3aencMMocTbK): 

X=^-H(0.3+sln/?), 5 

rAe L - /yiwHa no/^BuxHoro cexTopa b npo- 
AO/ibHOft p/iockoctm: 

H - paccTOflHne MexAy np»MOfi. napan- 
/ie/ibHOM npoAO/ibHOi* ocm KOpnyca. npoxoA»- 10 
inert nepea paBHoyAd/ieHHyx) ot Bepxttero m 
HMacnero topuob noABMXHoro cexTopa TO^xy. 
m TOMxort noABVDKHoro cexTopa, MaxcMManbHo 
yAaneHHOft ot npoAO/ibHOM ocm xopnyca; 

ft - yron Hax/iona k npoAO/ibHOM ocm tma- 1 5 
paenvmecxort AOpHMpytomePi ronoBXM pa6oMeft 
nooepxHocTM roaemxhoto ceicropa. 

K noBepxHocTM, npii/ierawiueM k Awa<t>- 
parMe. xaxAoro BToporo noABMKHoro cexTopa 
npMCoeAMHenu MeTan/inHecxne nnacmnbi 5. K 20 
n/iacTMHdM co CTOpOHbi AMa<t>parMbi npucoe- 

AMHeHbl npOK/ldAKM 6 M3 flflOTMOM TK3HM T3X. 
MTO Xpa« TK3HM BblCTyndlOT 33 KDa* n/l3CTMH 5- 
llpM C03A3HMM A3B/ieHMfl B yCTpOMCTBC, 

Tpy6saTan AMa^pama 3 paciuMpneTCfi m pa3- 25 
ABwraeT cexTopu 4 ao ynopa nepe3 n/iacibipb 
8 b peMOHTMpyeMyio Tpy6y 7. Hpw 3tom o6pa- 
3yioiuMMC5i MexAy cexTopaMM 6okobom aaaop 
nepexpwaaeTcn BbiCTyna kdiummw m3ct«mm 
nnaCTHH 5. KOTopue npMXMMaroTcn AMatJ>par- 30 
mow k onopHbiM noBepxHOCTSM CMe>KHbix cex- 
Topos, a xpafl npoxnaAOK noArn6a»OTc«. 
33KpbiBan ocTaBiunecfl 333opw no xpaaM nna- 

CTMH. llpM npOT«rMB3HMH rO/IOBKM MCD63 n/13- 

cTwpb cexTopw 4 Bee apeM« ocTaiOTcn 35 
napdn/ienbHbJMM ocm to/iobkm. llpM aaxoAe 
(m/im BbixoAe) ronoBKM b n/i3CTbipb 8 cexTopa 

H3K710H5IIOTCR no OTH0UJ6HMIO K OCM TOflOBKM. 

npM 3tom MA6T TO/ibxo nepepacnpeAe/ieHMe 
x/iMHOBoro TopqoBoro 333opa y c AsyxcTopoH- 40 
Hero Ha oahoctopohhmm 2y M 3Kc. ho o6pa30Ba- 
HMA CKB03Horo xo/ibueaoro 333ops Me^Ay 
<J)/i3HueM 2 m cexTopaMM 4 He npoMcxoAMT. a 
K/tMHOBbie 333opw 3dno/iHniOTca npoK/iaA*a- 
mm M3 TK3HM. BunonHeHwe p36oMeM nosepx- 45 

HOCTM. KOHTdKTMpyiOmeM C pdCUJMpneMbIM 

n/iacTbipeM noABMXHbix cexropoa co CMeme- 
HMeM MaxcMMdnbHoro A^aMeTpa. npwBOAMT k 



mx nsps/i/ie/ibHOMy nepeMetuenMK) a psGoneM 
no/ioxeHMM 6e3 nepexocoa, mto co3AaeT naM- 
BwroAHeMiuMe ycnoBMn pa6oTu ai» ceKTOpOB 
m ynpyroM Tpy6*43TOM AMa<l>parMbi. yMeHbiuaeT 
oceaue m paAMa/ibHwe HarpyaxM Ha AdanM 
ro/iOBXM m HacocHO-xoMnpeccopHbie tpy6w. 
Ha xoTopwx cnycxaeTcn ronoaica, m noBbiuuaeT 
xaMecTBO npMner3HM» pacumpaeMoro n/iacTbi- 
p« k o6caAH0M Tpy6e. 

Bbino/ineHMe topuob cexropoa no paAMy- 

Cy MCK/IIOMaeT 33K/lMHMBaHMe M 06p330BdHMe 

xo/ibueaoro 333opa MexAy cexTopaMM m 4>/iaH- 

ueM b c/iy^ae noBopoTa cexTopoa. 
OopMy/ia M3o6peTeHM« 
TMApaB/iMMecxan AopHMpy»oiua» ronoBxa' 

no 3bt. cb. N? 641070. OT/iMMaiotuancfl 

TeM. MTO, C Ue/lbK) nOBbUUeHMfl 3<t«t>eXTMBHOCTM 

pa6oTb» rMApaa/iMMecxoM AopHMpyjomeM ro/io- 
bxm 3a CMei o6ecneweHM« ct36m/iw33limm nono- 
xeHMff noABMXHbix cexTopoa BO BpeM« 
pa6oTy. aepxHMM m hujkhmm Topubi hoabm^c- 
mux cexTopoB BbinonHenbi a npoAO/ibHOM ce- 
neHMM rvwpaB7iMMecKOv% AopHMpyKXuejf* ronoBXM co 
cxpyr/ieHMeMnopaAMycy.paBHOMynonoBMHeAnM - 
hw noABMXHoro cexTop3 B ynOMAHyTOM cene- 

HMM C UeHTpOM B P3 BHOyAd/1 eH HOM OT 

BepxHero m HMKHero topuob noABMxnoro cex- 
Topa TOHxe. a MaxcMManbHUM AMdMeTp & none- 
peMHOM ceneHMM ps6oMeM nosepxHocTM 
noABMKHbix cexTopoa Bbino/iHen na paccTOH- 
hmm X ot aepxHMx topuob noABMXHbix cexTO- 
poB. onpeAenweMOM b cootbbtctbmm co 
cneAywiuew 33BMCMMocTbio: 

X=^-H(0.3 +sln/?). 

rAe L - A^MHa noA8M*Horo cexTopa b npo- 
AO/ibHOM h/iockoctm: 

H - pdccTOflHue MOKAy np«MOM. napa/i- 
zienbHOM npoAO/ibMOM ocm xopnyca, npoxoA** 
meM Mepea psBHoyAaneHnyio ot BepxHero m 
HiDKHero topuob noABMXHoro cexTopa Tonxy, 

M TOMXOM nOABMXHOTO CeXTOpd. M3KCMMa/1bHO 

yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca: 

ft - yro/i Hax/ioHa x npoAO/ibHOM ocm tma* 
pdBflMsecKOM AopHMpyjomeM to/iobkm pa6oseM 
noBepxHOCTM noABMXHoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. lvanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

x=Y~ H ( a3+sin P)' 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely- woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yma X occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = Y-#(a3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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